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DETAILED ACTION 

Status of the claims 

Claims 4, 8, 13, 14, 17 and 20-22 are currently pending. The restriction dated 
09/25/2008 is still in place and claims 13, 14 and 17 stand withdrawn. Claims 4, 8 and 
20-22 are being examined on the merits. 

The examiner acknowledges applicant's request to have the filing date of the 
drawings confirmed. The examiner confirms the filing date of the accepted drawings is 
December 9 th 2005, as indicated in the instant office action summary (attached). 
Claim Rejections - 35 U.S.C. 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 4 and 8 remain rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by HANNA (US 6,063,138, as previously cited). 

Disclosure of the Prior Art 

HANNA discloses a method and apparatus for the formation of particles which 
allows for a high degree of control over the size, shape, crystalline form and other 
physico-chemical properties (abstract). HANNA further discloses lactose is commonly 
used as a carrier for pharmaceuticals, in particular for drugs delivered by inhalation 
(3:2-5). HANNA further discloses Example 1 in which a solution of lactose in a relatively 
small amount of water and a relatively large amount of a second vehicle, methanol was 
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co-introduced, with supercritical CO2, into the particle formation vessel (19:1-31). The 
particle formation vessel used is shown in figure 1 and the nozzle used is shown in 
figure 3 (reproduced below for convenience) which includes an inner passage 31 , and 
intermediate passage 41, and an outer passage 51. The fluids are co-introduced 
through the nozzle such that the first vehicle (lactose solution) is introduced through the 
inner passage 31, the second vehicle (methanol) is introduced through the intermediate 
passage 41, and the supercritical fluid (carbon dioxide) is introduced through the outer 
passage 51 (15:15-19). The mixing of the solution or suspension and the second 
vehicle then occurs immediately prior to their dispersion by the supercritical fluid 
between orifices 43 and 53 (15:19-22). 




HANNA discloses Example 3 (prepared using the method discussed above) in 
which a solution of maltose was dissolved in water, the second vehicle is ethanol and 
the supercritical fluid is carbon dioxide (19:63-67; 20:1-5, 28-37). And similarly, HANNA 
discloses Example 4 (prepared using the method discussed above) in which a solution 
of trehalose ([a sugar]) was dissolved in water, the second vehicle is ethanol and the 
supercritical fluid is carbon dioxide (20:47-60). 
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The above examples are considered to anticipate the instantly rejected claims 

because the specification provides a definition of "A radial spherical crystallization 

product" as follows: 

[§023] The radial spherical crystallization product of the 
present invention k a crystallisation product comprising 
neecUe-shaped projections radially extending from the core 
to form a spherical configuration (refer to FIGS. 1 and 2). 
Other ways to describe this configuration, include reference 
to an eehinokl chestnut bur, or spherical moss (( ladophora 
somen) covered with a spherical shell with long thorns 
projecting therefmoL 

And HANNA discloses the micrograph of the product of Example 1 as follows: 




FH 



Which micrograph is "a crystallization product comprising needle-shaped projections 
radially extending from the core to form a spherical configuration" (as defined by 
applicant). 

It is further noted that, while the structure of the crystallization product of HANNA 
is not coextensive with Applicant's crystallization product (as shown in figures 1 and 2), 
the claims (as currently recited) are not considered to be limited to the structure of the 
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product shown in figures 1 and 2 of the instant specification because the scope of the 
instantly rejected claims embraces other crystalline forms. 

With regard to the process steps of claim 4, "Even though product-by process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process." See MPEP § 21 13. 

2. Claim 4 remains rejected under 35 U.S.C. 102(b) as being anticipated by 
REVERCHON (Powder Technol., 114, pp. 17-22, as previously cited). 

REVERCHON discloses the micronization of salbutamol by supercritical 
antisolvent (SAS) precipitation (abstract). REVERCHON further discloses the SAS 
experiments using supercritical C02 and a pure liquid solvent with a fixed ratio of 
C02/liquid solution (20:1) and fixed liquid flow rate (1 mL/min) and temperature (40°C) 
while pressure, solution concentration and the type of solvent used were varied one at a 
time (p. 18, col. 2, lines 12-17 & 50-56). REVERCHON further discloses the "star-like" 
crystallization product comprising salbutamol produced by SAS at 150 bar and a 
concentration of 10 mg/mL using a dimethylsulfoxide solvent system (p. 20, col. 2, lines 
1-9; Figure 3). 

The above example is considered to anticipate the instantly rejected claims 
because the specification provides a definition of "A radial spherical crystallization 
product" as follows: 
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[CN123] The radial spherical crystallization product- of the 
present invention is a crystallization product comprising 
needle-shaped projections radially extending iVom the care 
to form a spherical configuration (refer to FIGS. I ami 2), 
Oilier ways to describe this configuration include reference 
to an echinoid, chestnut 'bur, or spherical moss i ( 'htJt>pk*>m 
sauierT) covered with a spherical shell with long thorns 
projecting therefrom. 



And REVERCHON discloses the micrograph of the product of the example discussed 
above as follows: 



Which micrograph is "a crystallization product comprising needle-shaped projections 
radially extending from the core to form a spherical configuration" (as defined by 



It is further noted that, while the structure of the crystallization product of 
REVERCHON is not coextensive with Applicant's crystallization product (as shown in 
figures 1 and 2), the claims (as currently recited) are not considered to be limited to the 
structure of the product shown in figures 1 and 2 of the instant specification because the 
scope of the instantly rejected claims embraces other crystalline forms. 




>ii--tii TASO sr Siis bs;. E-j sis/ssi.!. As issiwi ;.s.-i5;:^s; fssswtK, 



applicant). 
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With regard to the process steps of claim 4, "Even though product-by process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process." See MPEP § 21 13. 

Response to Arguments: 

Applicant's arguments filed 02/24/2010 have been fully considered but they are 
not persuasive. 

Applicant's argument that neither HANNA nor REVERCHON teaches each and 
every element of the claim 4, is not convincing because the product, as currently 
claimed, does not sufficiently structurally distinguish from the products described in the 
prior art references HANNA and REVERCHON. Claim 4 recites "A radial spherical 
crystallization product obtained by [the described process], however there are no 
"structural" limitations outside of the preamble statement. And while the preamble 
statement does recite the structural limitation "radial spherical crystallization product" 
this limitation does not sufficiently distinguish the instantly claimed invention from the 
disclosure of HANNA or REVERCHON because both HANNA and REVERCHON 
disclose a "radial spherical crystallization product." (see MPEP § 2111.02 for a 
discussion of preamble statements). 
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Applicant's argument that the presently claimed product is distinguished by the 
Rule 132 Declaration filed May 7, 2009 is acknowledged. In response the examiner 
argues that, as currently recited, independent claim does not recite sufficient "structural" 
limitations to distinguish over the prior art (as discussed above) therefore the Rule 132 
Declaration, filed May 7, is not commensurate in scope with the independent claim. 

The examiner notes that, for purposes of examination on the merits, product-by- 
process claims are not limited by the process steps but rather the structure that results 
from those steps. Product-by-process claims are examined as product claims, limited 
only by product structure recited in the claim. MPEP § 21 13 states: 

"[E]ven though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a product 
does not depend on its method of production. If the product in the product-by-process 
claim is the same as or obvious from a product of the prior art, the claim is unpatentable 
even though the prior product was made by a different process." In re Thorpe, 777 F.2d 
695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) 
The recited structure of claim 4, "A radial spherical crystallization product" is met by 

HANNA and REVERCHON because they both recite such a product (discussed above). 

The process of making the radial spherical products of HANNA and REVERCHON may 

not be exactly the same as the process of the instantly claimed invention, however the 

resulting product, as limited by the claim language is. In order to distinguish over the 

cited prior art applicant should amend the claim(s) to recite "structural limitations" such 

that the products disclosed by the prior art do not have the same structure. 

Rejections 

Claim Rejections - 35 USC § 103 



Application/Control Number: 10/560,169 Page 9 

Art Unit: 1619 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

1. Claims 4, 8 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over HANNA (US 6,063,18, as previously cited) and REVERCHON 
(Powder Technol., 114, pp. 17-21, as previously cited) in view of YIANNESKIS (US 
5,975,076, as previously cited) and SZABO (Journal of Crystal Growth, Vols. 237- 
239, Part 3, pp.2240-2245, new reference). 

Applicants Claims 

Applicant claims a radial spherical crystallization product obtained by emitting a 
mixture of carbon dioxide and ethanol and a solution comprising a sample component 
into a crystallization vessel through different flow channels to cause them to come in 
contact with each other as they are emitted into the crystallization vessel, wherein the 
sample component is a drug carrier, and wherein (i) the flow rate of ethanol is % of the 
flow rate of carbon dioxide, (ii) the mixture of carbon dioxide and ethanol is a poor 
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solvent for the sample component, and (iii) a nozzle used to emit the mixture of carbon 
dioxide and ethanol, and the solution comprising the sample component is a V-shaped 
nozzle. Applicant further claims the radial spherical crystallization product wherein the 
drug carrier is a sugar or sugar alcohol. Applicant further claims a dry powder inhaler 
comprising the radial spherical crystallization product mixed with a pharmaceutical drug. 
Determination of the scope and 
content of the prior art (MPEP 2141 .01) 

HANNA teaches a method and apparatus for the formation of particles which 
allows for a high degree of control over the size, shape, crystalline form and other 
physico-chemical properties, as discussed above (abstract). 

HANNA further teaches the substance used in the invention may be any 
substance which needs to be produced in particle form, for example lactose and other 
sugars, proteins, hydrophilic enzymes and inorganic materials (6:29-31, 36-38). HANNA 
further teaches the substance from which particles are formed is for use in, or as, a 
pharmaceutical (6:41-43). HANNA further teaches the substance may be a single or 
multicomponent form (6:50-54). HANNA further teaches the supercritical fluid may be 
any supercritical fluid (6:66-67) and may contain one or more modifiers such as 
methanol, ethanol, isopropanol, or acetone among others (7:7-9). HANNA further 
teaches the control of parameters such as size, size distribution, shape and crystalline 
form in the particulate product will be dependent upon the operating conditions used 
when carrying out the method of the invention (9:64-67) and in particular the flow rates 
of the supercritical fluid and/or the solution or suspension and/or the second vehicle, 
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into the particle formation vessel may be controlled so as to achieve a desired particle 
size, size distribution, shape and/or form (10:29-32). HANNA further teaches the 
examples 1 & 2 using lactose, example 3 using maltose, example 4 using trehalose, 
example 5 using sucrose, example 6 using salmeterol xinafoate, and example 7 using 
the protein R-TEM beta-lactamase (see Examples columns 19-21). 

REVERCHON teaches aerosol drug delivery represents a valuable route to 
deliver many therapeutic agent, as discussed above (p. 1 7, col. 1 , lines 1 -2). 

REVERCHON further teaches the micronization of salbutamol by supercritical 
antisolvent (SAS) precipitation (abstract). REVERCHON further teaches the SAS 
experiments using supercritical C02 and a pure liquid solvent with a fixed ratio of 
C02/liquid solution (20:1) and fixed liquid flow rate (1 mL/min) and temperature (40°C) 
while pressure, solution concentration and the type of solvent used were varied one at a 
time (p. 18, col. 2, lines 12-17 & 50-56). REVERCHON further teaches the radial 
spherical crystallization product comprising salbutamol produced by SAS at 150 bar and 
a concentration of 10 mg/mL using a dimethylsulfoxide solvent system (p. 20, col. 2, 
lines 1-9; Figure 3). 

Ascertainment of the difference between 
the prior art and the claims (MPEP 2141.02) 

The difference between the rejected claims and the teachings of 
HANNA/REVERCHON is that HANNA/REVERCHON do not expressly teach a dry 
powder inhaler comprising a radial spherical crystallization product. This deficiency in a 
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dry powder inhaler is cured by the teachings of YIANNESKIS. SZABO teaches the 
consequences of crystal habit modification. 

YIANNESKIS teaches salbutamol sulfate/lactose particles were for use in an dry 
powder inhaler (abstract; col. 5, lines 25-30). 

SZABO teaches crystal growth of drug materials by spherical crystallization 
(title). SZABO further teaches the production of spherical crystal agglomerates (which is 
one possibility of crystal size growth) has recently gained great attention and 
importance due to the fact that the crystal habit can be modified during the 
crystallization process (p. 2240, col. 1, lines 1-6). SZABO further teaches the 
consequences of such modifications in the crystal habit, certain parameters can also be 
changed: bulk density, flow property, compactibility, cohesivity, dissolution rate, stability, 
etc. (p. 2240, col. 1 , lines 7-10). SZABO further teaches the drug materials produced by 
the spherical crystallization technique result in the economical process in the 
development of the solid dosage forms (p. 2240, col. 2, lines 12-15). 

With regard to the process steps of claim 4, "Even though product-by process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process." See MPEP § 21 13. 



Finding of prima facie obviousness 
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Rationale and Motivation (MPEP 2142-2143) 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the claimed invention was made to combine YIANNESKIS with HANNA and 
REVERCHON and produce the instantly claimed invention because, as suggested by 
HANNA, the radial spherical crystallization product would provide for a more efficient 
delivery of drug substance where the desired particle size, size distribution, shape and 
form can be controlled. The skilled artisan would have been motivated to YIANNESKIS 
with HANNA and REVERCHON and produce the instantly claimed invention because 
the improved drug delivery product would have been especially useful when used with a 
suitable inhaler device. And, as suggested by SZABO, the modification of the crystal 
habit would result in a change of parameters such as bulk density and flow properties. It 
would have been prima facie obvious to one of ordinary skill in the art at the time the 
claimed invention was made that properties, such as bulk density and "flow-ability," 
could be affected by the crystal habit and thus the skilled artisan would have been 
motivated to optimize the crystal habit to produce the best properties for the intended 
application (e.g. an inhalable pharmaceutical powder). 

In light of the forgoing discussion, the Examiner concludes that the subject matter 
defined by the instant claims would have been obvious within the meaning of 35 USC 
103(a). 

From the teachings of the references, it is apparent that one of ordinary skill in 
the art would have had a reasonable expectation of success in producing the claimed 
invention. Therefore, the invention as a whole would have been prima facie obvious to 
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one of ordinary skill in the art at the time the invention was made, as evidenced by the 
references, especially in the absence of evidence to the contrary. 
Response to Arguments: 

Applicant's arguments filed 02/24/2010 have been fully considered but they are 
not persuasive. 

Applicant's arguments regarding the 103(a) rejection are primarily directed 
toward HANNA and REVERCHERON and have been addressed above. 

Conclusion 

Claims 4, 8 and 20-22 have been examined on the merits. Claims 4 and 8 are 
rejected under 35 U.S.C. 102(b); claims 4, 8 and 20-22 are rejected under 35 U.S.C. 
103(a). No claims allowed at this time. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IVAN GREENE whose telephone number is (571)270- 
5868. The examiner can normally be reached on Monday through Thursday 7AM to 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bonnie Eyler can be reached on (571) 272-0871 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IVAN GREENE /YVONNE L. EYLER/ 

Examiner, Art Unit 1 61 9 Supervisory Patent Examiner, Art 

Unit 1619 



